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n. RELATED APPEALS AND INTERFERENCES; 

There are no known appeals or interferences that will affect, be directly 
affected by, or have a bearing on the Board's decision in this Appeal. 

III. STATUS OF THE CLAIMS: 

Claims 1, 2, 4-6, 8, 10, 11, 13, 15, 16, 18-23, and 26 are pending in the 
application, with claims 1 and 20 being written in independent form. Claims 1 , 
2, 4-6, 8, 10, 11, 13, 15, 16, 18-23, and 26 remain rejected under 35 U.S.C. 
§ 103(a) as being obvious over U.S. Patent No. 5,808,891 to Lee et al. ("Lee") in 
view of U.S. Patent No. 5,222,192 to Shaefer ("Shaefer"), and further in view of 
U.S. Patent No. 5,404,516 to Georgiades et al. ("Georgiades"). 

All of the claims are set forth in the attached Appendix. 

IV. STATUS OF AMENDMENTS: 

No amendments were requested subsequent to the final rejection in the 
Office Action dated March 10, 2004. 

V. SUMMARY OF THE INVENTION: 

The present invention relates to a method of operating a continuous 
casting and rolling plant. 1 Fig. 3 schematically illustrates an exemplary 
embodiment. 2 Initially, a computing unit (at block 22) determines a starting 
solution indicating an order of slabs that could be produced in succession to 
fill production orders. 3 The starting solution is then evaluated (at block 23) via 



1 Spec, p. 3, 1. 6-9. 

2 Spec, p. 11,1. 12-15. 

3 Spec, p. 12, 1. 15-24. 
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an event-oriented evaluation. 4 The evaluation involves simulating the 
operation of the continuous casting and rolling plant using the values of the 
starting solution. 5 That is, the events that would occur during an actual 
operation of the plant (based on the starting solution) are simulated to obtain 
simulation results. 6 The simulation results are evaluated (at block 24) based 
on a number of criteria. 7 

If the simulation results are not acceptable, then the method is 
continued and a genetic algorithm is applied to the individual values of the 
starting solution. 8 The application of the genetic algorithm produces a new 
solution. 9 The new solution is evaluated (at block 23) using the same 
simulation technique discussed above. 10 That is, the events that would occur 
during an actual operation of the plant (based on the new solution) are 
simulated to obtain simulation results. The simulation results are evaluated 
(at block 24) based on a number of criteria. 

VI. ISSUE: 

The sole issue in this case is whether the Examiner's rejection of 
independent claims 1 and 20 under 35 U.S.C. § 103(a) as being obvious over 
Lee in view of Shaefer, and further in view of Georgiades is proper. 



4 Spec, p. 13,1. 4-7. 

5 Spec, p. 13,1. 7-11. 

6 Spec, p. 13, 1.25-30. 

7 Spec, p. 14, 1. 12 -p. 15, 1. 12. 

8 Spec, p. 15, 1. 18 -p. 16, 1. 10. 

9 Spec, p. 17, 1. 8-10. 

10 Spec, p. 17, 1. 10-11. 
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VII. GROUPING OF CLAIMS; 

The claims of the present application may be considered in a single 
group that stand or fall together. 

VIII. ARGUMENTS: 

Independent claims 1 and 20 recite (albeit in slightly different formats) 
the following two features: 

(1) determining a solution for controlling a continuous 
casting and rolling plant using "a genetic algorithm," 
and 

(2) evaluating the solution by " simulating the operation 
of the continuous casting and rolling plant" 

These features (as recited in independent claims 1 and 20), in combination 
with the other features defined by claims 1 and 20, are not taught or suggested 
by the prior art relied upon by the Examiner. 

To reject claims 1 and 20, the Examiner relies upon the primary 
reference to Lee to teach a continuous casting and rolling plant in which a 
computing unit determines a schedule indicating the order of slabs to be 
produced. 11 The Examiner recognizes that Lee does not teach the "genetic 
algorithm" and "simulation" features defined by claims 1 and 20, and therefore 
looks to the secondary references of Shaefer and Georgiades to allegedly teach 
these features. 12 In so doing, the Examiner attempts to rely upon a 
modification of Lee that involves dispensing with the scheduling technique 
disclosed by Lee in favor of a genetic algorithm disclosed by Shaefer and 



11 March 10, 2004 Office Action, p. 4, paragraph 3. 

12 March 10, 2004 Office Action, p, 4-5, paragraphs 4-6. 
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Georgiades. 13 This rejection position should be reversed for the following 
reasons. 

A. The Articulated Motivation is in Error: 

According to the Examiner, those skilled in the art would have been 
motivated to implement the alleged substitution of scheduling techniques 
because genetic algorithms provide "extraordinarily quick discovery of early 
approximate solutions," and because "scheduling using genetic algorithms in 
scheduling and management environments is well known." 14 The Examiner 
also reasons that it would have been obvious to those skilled in the art looking 
for a better way to do scheduling in "ANY application" to turn to genetic 
algorithms. 15 Appellants disagree. 

It is well settled that the Examiner bears the initial burden of factually 
supporting a prima facie case of obviousness. Such factual support includes 
pointing out some motivation, suggestion or teaching of the desirability of 
making the specific combination. The Examiner apparently believes that the 
genetic algorithms of the secondary references would somehow outperform (or 
improve upon) the scheduling technique disclosed by Lee. However, the 
Examiner has not indicated (with specificity) how the performance would be 
improved, and more importantly whether such improvement would be a 
desirable characteristic in the first place. 

For example, the Examiner's remarks appear to intimate a belief that the 
alleged modification (if implemented) would somehow allow a solution (or 
schedule) to be obtained more quickly since genetic algorithms provide 

13 March 10, 2004 Office Action, p. 5, paragraph 7. 

14 March 10, 2004 Office Action, p. 5, paragraph 7. 

15 March 10, 2004 Office Action, p. 2 (first full paragraph). 
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"extraordinarily quick" solutions. This is simply not understood, however, 
because Lee is not at all concerned with generating a schedule quickly. Indeed, 
Lee lists several express objectives that include avoiding the violation of 
constraints and maximizing various production criteria. 16 None of the listed 
objectives are even remotely related to obtaining a solution quickly. Lee 
provides no indication that time is of the essences. 

Furthermore, recent Federal Circuit case law holds that the suggestion to 
modify/combine the prior art must be "clear and particular." 17 In the situation 
at hand, however, the articulated motivation is overly broad. This is because 
none of the asserted references teaches that a genetic algorithm may be used in 
conjunction with a continuous rolling and casting plant. And without such a 
teaching, the alleged combination appears to be based on an impermissible 
hindsight of the present application. 

Appellants acknowledge that the secondary references implement genetic 
algorithms in some unique applications. For example, Shaefer provides an 
extensive laundry list of practical applications inclusive of the selection of 
routes for packets switched over networks, the selection of successive legs of 
airline routes, the control of the paths of laser cutters used to create integrated 
circuits, detecting homologies in the human genome, and determining the best 
function in a class of functions for performing image compression. 18 And 
Georgiades teaches that a genetic algorithm may be used to generate asset 
schedules in time critical (e.g., military) applications. 19 But neither reference 



16 Lee, col. 3, 1.61 -col. 4,1. 11. 

17 Winner InVl Royalty Corp. v. Wang, 202 F.3d 1340, 1348 (Fed. Cir. 2000). 

18 Lee, col. 29, 1. 13-25. 

19 Georgiades, col. 1, 1. 7-1 1. 
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teaches or suggests that a genetic algorithm may be used in a continuous 
rolling and casting plant. 

The only suggestion for combining a genetic algorithm and a continuous 
rolling and casting plant stems from hindsight knowledge derived from the 
present disclosure. In this regard, the rejection grounds seem to incorrectly 
dissect the claims into discrete components and then apply individual pieces of 
prior art. That is the hallmark of hindsight and not the characteristics of 
obviousness. 

B. The Prior Art (taken alone or in combination) is not Pertinent to the 
Claimed "Evaluating" Feature: 

None of the asserted references teaches or suggests that a solution from 
the genetic algorithm is evaluated via simulation, much less "by simulating the 
operation of the continuous casting and rolling plant," as required by 
independent claims 1 and 20. 

As an initial matter, the rejection position appears to be internally 
inconsistent. On the one hand, the Examiner indicates that Georgiades' final 
evaluation processor 126 (see Fig. 1) provides the claimed "evaluating" feature 
(which includes simulation). 20 On the other hand, the Examiner seems to rely 
on Lee to teach an evaluation that involves simulation. 21 Notwithstanding, 
Appellants submit that none of the prior art is pertinent to the claimed 
"evaluating" feature. 

Appellants acknowledge that both secondary references to Shaefer and 
Georgiades disclose that solutions may be evaluated. However, neither 
reference indicates that they may be evaluated via simulation. Consider 



March 10, 2004 Office Action, p. 5, paragraph 7. 
21 March 10, 2004 Office Action, p. 7, paragraph 20. 
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Shaefer. This reference merely indicates that an "analysis of the quality of the 
estimated solutions" is carried out based on information such as statistical 
properties. 22 Shaefer's disclosure in this regard is far too abstract to teach the 
specific "evaluation" technique defined by claims 1 and 20. And with respect to 
Georgiades, the exact portion of the reference cited by the Examiner merely 
indicates that the final evaluation processor 126 utilizes the "problem 
objectives" to evaluate the fitness of the of the selected combinations of asset 
schedules. 23 But it does not mention any simulation feature. 

Turning to the primary reference, the Examiner alleges that Lee teaches 
an evaluation feature that involves simulation. 24 Interestingly, the Examiner 
does not cite any specific portion of Lee to support the allegation. The 
Examiner does not do so because Lee does not indicate that a solution (or 
schedule) is evaluated via simulation. The Examiner's assertions to the 
contrary are simply incorrect. 

Appellants submit that none of the other references (i.e., U.S. Patent No. 
5,745,361 to Kim et aL, and U.S. Patent No. 5,930,780 to Hughes et al.) cited 
but not applied, make up for the deficiencies of applied references discussed 
above. 

IV. CONCLUSION: 

In summary, those skilled in the art would not have been motivated to 
combine the references in the manner suggested by the Examiner. 
Furthermore, the prior art references (whether taken alone or in combination) 
do not teach or suggest evaluating a solution from a genetic algorithm by 

22 Shaefer, col. 8, 1. 60-68. 

23 Georgiades, col. 5, 1. 56 - col. 6, 1. 14. 

24 March 10, 2004 Office Action, p. 7, paragraph 20. 
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simulating the operation of the continuous casting and rolling plant. 
Consequently, even if combined in the manner suggested by the Examiner, the 
prior art would still not meet all of the limitations of independent claims 1 and 
20. Accordingly, the prior art rejection should be reversed and all of the claims 
passed to issue. 

This Appeal Brief is presented in triplicate. The Commissioner is hereby 
authorized in this, concurrent, and future replies, to charge payment or credit 
any overpayment to Deposit Account No. 08-0750 for any additional fees 
required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, 
extension of time fees. 



Respectfully submitted, 



HARNESS, DICKEY, & PIERCE, P.L.C. 



By £~A 



Ray Heffir/, Reg. No. 41,060 
P.O. B<fc^8910 
Reston, Virginia 20195 
(703) 668-8000 




DJD/HRH 
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APPENDIX 

Claims 1. 2, 4-6, 8, 10, 11, 13, 15, 16, 18-23. and 26 on Appeal: 

1 . A method of operating a continuous casting and rolling plant with a 
computing unit, including a plurality of slabs belonging to different production 
orders within sequences on the continuous casting and rolling plant, 
comprising: 

detemrLoing a solution indicating the order of the slabs belonging to the 
production orders within the sequences with the computing unit by a genetic 
algorithm; 

evaluating the solution by an event-oriented evaluation, wherein the 
event-oriented evaluation is carried out by simulating the operation of the 
continuous casting and rolling plant; and 

controlling the continuous casting and rolling plant by the computing 
unit in accordance with the solution. 

2. The method as claimed in claim 1, wherein at least one of a 
selection, a recombination and a mutation is carried out by the genetic 
algorithm. 

4. The method as claimed in claim 1, wherein the solution is 
evaluated according to quality by the event-oriented evaluation. 

5. The method as claimed in claim 1, wherein a starting solution, as a 
starting point, is determined by the computing unit. 
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6. A continuous casting and rolling plant with a computing unit and 
means for carrying out the method as claimed in claim 1 , wherein a plurality of 
slabs which belong to different production orders are produced within 
sequences on the continuous casting and rolling plant, wherein the computing 
unit contains a genetic algorithm for determining the order of the slabs 
belonging to the production orders within the sequences. 

8. The method of claim 1, wherein the continuous casting and rolling 
plant is a thin-slab continuous casting and rolling plant. 

10. The method as claimed in claim 2, wherein the solution is 
evaluated according to quality by the event-oriented evaluation. 

11. The method as claimed claim 2, wherein a starting solution, as a 
starting point, is determined by the computing unit. 

13. The method as claimed claim 4, wherein a starting solution, as a 
starting point, is deteraiined by the computing unit. 

15. The method as claimed claim 10, wherein a starting solution, as a 
starting point, is determined by the computing unit. 

16. A continuous casting and rolling plant with a computing unit and 
means for carrying out the method as claimed in claim 2, wherein a plurality of 
slabs which belong to different production orders are produced within 
sequences on the continuous casting and rolling plant, wherein the computing 
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unit contains a genetic algorithm for determining the order of the slabs 
belonging to the production orders within the sequences. 

18. A continuous casting and rolling plant with a computing unit and 
means for carrying out the method as claimed in claim 4, wherein a plurality of 
slabs which belong to different production orders are produced within 
sequences on the continuous casting and rolling plant, wherein the computing 
unit contains a genetic algorithm for determining the order of the slabs 
belonging to the production orders within the sequences. 

19. A continuous casting and rolling plant with a computing unit and 
means for carrying out the method as claimed in claim 5, wherein a plurality of 
slabs which belong to different production orders are produced within 
sequences on the continuous casting and rolling plant, wherein the computing 
unit contains a genetic algorithm for determining the order of the slabs 
belonging to the production orders within the sequences. 

20. A method of operating a plant, comprising: 

using a genetic algorithm to determine a solution to operate a continuous 
casting and rolling plant in a substantially optimum manner; and 

evaluating the solution by an event-oriented evaluation, wherein the 
event-oriented evaluation is carried out by simulating the operation of the 
continuous casting and rolling plant. 

2 1 . The method according to claim 1 , further comprising determining 
an initial solution for determining an iteration process for operating the 
continuous casting and rolling plant. 
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22. The method according to claim 1, further comprising determining a 
solution space defining data usable for operating the continuous casting and 
rolling plant. 

23. The method according to claim 22, wherein the data pertains to at 
least one of delivery dates, quantities to be delivered and order-related 
restrictions. 

26. The method according to claim 1, wherein technical characteristics 
of the continuous casting and rolling plant are evaluated during the simulating 
step, the technical characteristics including at least one of a number of casting 
strands, a number and type of continuous caster, a number of slab strands 
passed through a furnace, and a number and type of rolls in a mill. 
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